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The reaction of 2,5-bis(pyridin-4-yl)-1,3,4-oxadiazole (4-pox) and thiocyanate ions, used as co-ligand with nickel salt NiCl 2 Á6H 2 O, produced the title complex, [Ni(NCS) 2 (C 12 H 8 N 4 O) 2 (H 2 O) 2 ]. The Ni II atom is located on an inversion centre and is octahedrally coordinated by four N atoms from two ligands and two pseudohalide ions, forming the equatorial plane. The axial positions are occupied by two O atoms of coordinated water molecules. In the crystal, the molecules are linked into a three-dimensional network through strong O-HÁ Á ÁN hydrogen bonds. Hirshfeld surface analysis was used to investigate the intermolecular interactions in the crystal packing.
Chemical context
Bi-or multidentate bridging heterocyclic ligands, in particular thiadiazole and oxadiazole derivatives, have been used to bind metal ions, thus generating mono- (Guo et al., 2003) , bi- (Mahmoudi & Morsali, 2007) or multidimensional (Du et al., 2004a; Du et al., 2010; Li et al., 2010a) coordination complexes as well as metal-organic framework (MOF) type coordination polymers with potentially interesting magnetic (Li et al., 2010b; Laachir et al., 2016; Liu et al., 2003) and biological (Zine et al., 2017; Smaili et al., 2017; Baba Ahmed et al., 2015; Barboiu et al., 1996) properties. Employing angular dipyridyl donor ligands 2,5-bis(pyridin-4-yl)-1,3,4-thiadiazole and 2,5-bis(pyridin-4-yl)-1,3,4-oxadiazole (4-pox) with metal salts has allowed the synthesis of transition-metal complexes with different topologies. The counter-anions (PF 6 À , ClO 4 À , NO 3 À , SCN À ) seem to play an essential role in the architecture of the products obtained, particularly in the case of polymeric compounds (Du, Lam et al., 2004b; Huang et al., 2004; Mahmoudi & Morsali, 2007) . With the thiocyanate ion (SCN À ), mononuclear complexes of formula [M(4-pox) 2 -(NCS) 2 (H 2 O) 2 ] have been synthesized; they exhibit an octahedral geometry around the metal site with pseudohalide and organic ligands in mutually trans positions (Du et al., 2002b , Fang et al., 2002 Du & Zhao, 2004) . Herein we report the synthesis, structural characterizations and Hirshfeld surface analysis of the title complex.
Structural commentary
In the molecule of the title compound, the nickel(II) cation is located on an inversion centre and shows an almost regular octahedral coordination geometry (Fig. 1) . The Ni1 atom is connected to pairs of water molecules and thiocyanate anions, with Ni1-O2 and Ni1-N5 distances of 2.0748 (18) and 2.0316 (18) Å , respectively. The two remaining, symmetryrelated bonds are slightly longer [Ni1-N4 = 2.1327 (17) Å ], which leads to a slightly elongated octahedral coordination environment. The oxadiazole ring subtends dihedral angles of 27.86 (13) and 12.74 (14) , respectively, with the Ni-bound (N4/C8-C12) and outer (N1/C1-C5) pyridine rings while the pyridine rings subtend a dihedral angle of 28.02 (13) .
Supramolecular features
In the crystal, the molecules are linked through strong O-HÁ Á ÁN hydrogen bonds (Table 1) , forming a three-dimensional network (Fig. 2) . Weak -stacking interactions [centroid-tocentroid distance = 3.9749 (12) Å ; symmetry operation 2 À x, 1 À y, 2 À z] are also observed between pyridine rings (N4/ C8-C12) coordinated to adjacent metal centres.
Hirshfeld surface analysis
In order to visualize the role of weak intermolecular contacts, a Hirshfeld surface (HS) analysis (Spackman & Jayatilaka, 2009 ) was carried out and the associated two-dimensional fingerprint plots (McKinnon et al., 2007 ) generated using CrystalExplorer17.5 (Turner et al., 2017) . The three dimensional d norm surface of the title compound using a standard surface resolution with a fixed colour scale of À0.6661 to 1.4210 a.u. is shown in Fig. 3 . The darkest red spots on this surface correspond to the O-HÁ Á ÁN hydrogen bonds resulting from the interaction between the coordinated water molecules and N atoms of the pyridine and oxadiazole rings. The fingerprint plots in Fig. 4 , for all interactions in the title compound, and those delineated into HÁ Á ÁH, NÁ Á ÁH/HÁ Á ÁN, CÁ Á ÁH/HÁ Á ÁC, SÁ Á ÁH/HÁ Á ÁS and CÁ Á ÁC contacts, exhibit the characteristic pseudo-symmetric wings in the d e and d i diagonal axes. The percentage contributions to the overall Hirshfeld surface are given in The molecular structure of the title compound with displacement ellipsoids drawn at the 50% probability level. Symmetry code: (i) Àx + 2, Ày + 1, Àz + 1.
Table 1
Hydrogen-bond geometry (Å , ). 
Spectroscopic characterizations
FTIR spectra were recorded on a SHIMADZU FT-IR 8400S spectrometer with a Smart iTR attachment and diamondattenuated total reflectance (ATR) crystal in the range 500-4000 cm À1 . UV-visible absorption spectra were recorded in the range 200-800 nm using a SHIMADZU 2450 spectrophotometer. The complex concentration used for UV-visible measurements was 10 À4 M in methanol solvent. The IR spectrum of the title complex ( Hirshfeld surface of the title complex plotted over shape-index. 
Figure 4
The overall two-dimensional fingerprint plot for the title compound Infrared spectra of the 4-pox ligand and the title complex in the 500-4000 cm À1 range.
H, C N (oxadiazole), C N (pyridine) and C C (pyridine) bonds, respectively (Table 3 ; Jha et al., 2010; Formagio et al., 2008) , indicates the presence of 4-pox in the complexes as well as water molecules and thiocyanate anions in the isolated product, as evidenced by the XRD study. The UV-vis spectrum of the title complex in methanol ( Fig. 7 ) displays an intense band at 274 nm that is essentially attributable to intraligand -* electronic transitions in a conjugate system (Mahmoudi & Morsali, 2007; Kudelko et al., 2015) . The free 4-pox ligand also shows the same band at the same position, indicating that the ligand structure has undergone very few changes upon coordination to the metal. (Fang et al., 2002) or Fe II (Du & Zhao, 2004) . In all cases, an octahedral geometry around the metal site with pseudohalide and organic ligands in mutually trans positions was observed.
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Synthesis and crystallization
The 2,5-bis(4-pyridin-4-yl)-1,3,4-oxadiazole (4-pox) ligand was synthesized as described previously (Bentiss & Lagrené e, 1999) . To a methanolic solution (20 ml) of 4-pox (0.2 mmol, 45 mg) under magnetic stirring at room temperature were added successively aqueous solutions (each 5 ml) of KSCN (0.2 mmol, 20 mg) and NiCl 2 Á6H 2 O (0.1 mmol, 24 mg). After 10 min of reaction, the precipitate obtained was filtered and washed with distilled water and dissolved in 15 ml of DMF. After one month of slow evaporation of the solvent, the obtained green single crystals were washed with water and dried under vacuum (80%). These crystals were used as isolated for single crystal X-ray analysis. Analysis 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 4 . The water H atoms were initially located in a difference-Fourier map and refined with O-H distance restraints of 0.78 Å and with U iso (H) set to 1.5 U eq (O). All other H atoms were located in a differenceFourier map and refined as riding, with C-H = 0.93 Å and with U iso (H) = 1.2U eq (C). 
Figure 7
Electronic spectra of the 4-pox ligand and the title complex in methanol (10 À4 M). Computer programs: APEX3 and SAINT (Bruker, 2016), SHELXT (Sheldrick, 2015a) , SHELXL2018 (Sheldrick, 2015b) , ORTEP-3 for Windows (Farrugia, 2012) , DIAMOND (Brandenburg, 2006) and publCIF (Westrip, 2010) .
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Acta Cryst. program(s) used to solve structure: SHELXT (Sheldrick, 2015a ); program(s) used to refine structure: SHELXL2018 (Sheldrick, 2015b) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
trans-Diaqua[2,5-bis(pyridin-4-yl)-1,3,4-oxadiazole]\ dithiocyanatonickel(II)
Crystal data Extinction coefficient: 0.008 (2)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Symmetry codes: (ii) −x+1, y−1/2, −z+3/2; (iii) x, y, z−1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
